Formation of reactive oxygen metabolites in glomeruli is suppressed by inhibition of cAMP phosphodiesterase isozyme type IV.
Several independent studies indicate that synthetic inhibitors of cyclic-3',5'-nucleotide phosphodiesterase (PDE) isozymes, especially inhibitors of PDE-IV, are potent agents which suppress generation of reactive oxygen metabolites (ROM) by NADPH oxidase in leukocytes. Recent studies also show that NADPH oxidase is present in all cell types populating glomeruli. In view of this, we investigated PDE isozymes and their relation to ROM in isolated rat glomeruli. Glomeruli have the capacity to hydrolyze cAMP by isozymes PDE-II, PDE-III and PDE-IV, whereas cGMP is hydrolyzed by PDE-I and PDE-V. Inhibitor of PDE-IV rolipram inhibited significantly (cca 40 to 50%) ROM generation in response to stimulation by phorbol myristate acetate (PMA). Inhibitor of PDE-III cilostamide had only minor suppressive effects and inhibitors of other PDE isozymes did not influence ROM generation. Rolipram (3 microM) suppressed ROM generation without detectable increase in cAMP content. Incubation of glomeruli with forskolin, which increased cAMP content in glomeruli tenfold, inhibited ROM generation to a similar degree as rolipram. The suppression of ROM generation by rolipram was prevented by Rp-cAMPS, a specific inhibitor of protein kinase A (PKA) activity. Further, incubation of glomeruli with rolipram elicited marked in situ activation of PKA (+ 100%), as documented by increase in the (-cAMP/+cAMP) PKA activity ratio. We suggest that selective inhibitor of PDE-IV rolipram acted via the cAMP-signaling pathway and suppressed ROM generation possibly via phosphorylating ras-type GTP-binding protein component of NADPH oxidase and thereby blocking assembly of functional NADPH oxidase complex.(ABSTRACT TRUNCATED AT 250 WORDS)